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1 Introduction

The Python Wrapper provides a Python interface to use EC-Master, EC-Simulator and RAS Client/Server.

1.1 Requirements

Python v3.7 and above

¢ Python Pause. Required for ticked timing with pause.until(...) to lower JobTask’s drift, e.g. for Dis-

tributed Clocks
$ pip install pause
* PyQt5 (v5.15.1). Only required to run the GUI demo
$ pip install pygth
Windows (x86/x64)

¢ Microsoft Windows 7 and above
¢ Microsoft Visual C++ 2010 Runtime
Linux (x86/x64/ARM)

e Ubuntu 12.04 and above

1.2 Architecture

Example Example
CUStomer EcMasterDemoPython EcSimulatorHiLDemoPython
Python Script
— Python
Programming Interface: Python
(EcWrapperPython.py)
Wrapper Library provides AP for object oriented access
(EcWrapper.DLL, libEcWrapper.so)
“c” APl ] ([ <an ] ( “c” Ap| ] [ “cam ) ( “C” API BN cs
RAS Server RAS Server ]
RAS Client
Master Core Library Simulator Library Library

The architecture contains 4 basic layers:

Customer Python Script or our examples (EcMasterDemoPython, ..

* Demo application, written in Python

Programming Interface (EcWrapperPython)

)
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* Provides an object oriented API written in Python

Wrapper Library (EcWrapper)

» Native wrapper library, which provides API for object oriented access

Native Libraries

* Master Core Library
 Simulator Library

* RAS Client Library
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2 Programmers Guide

2.1 Sample Scripts

There are currently 2 scripts available:

EcMasterDemoPython.bat
Starts the console demo application

EcMasterDemoPythonInteractive.bat
Starts the interactive demo application

The scripts will start the demo application. The interactive demo application waits for user input where the user can
enter the following commands:

# Write variable
demo.processImage.variables.Slave_1005__EL2008_.Channel_1.0utput.set (1)

# Read variable
demo.processImage.variables.Slave_1005__EL2008_.Channel_1.0utput.get ()

# Print properties of variable
demo.processImage.variables.Slave_1005__EL2008_.Channel_1.0Output.dmp ()

# Stop the demo:
demo. stopDemo ()

2.2 Sample Code

The Python demo application contains of 3 modules:

EcDemoApp.py:
Console demo application

EcDemoAppGui . py:
Gui demo application, based on Qt5

EcDemoAppInteractive.py:
Interactive demo application

2.3 Wrapper

2.3.1 Modules

The Python Wrapper contains of 4 modules:

EcWrapperPython.py

class CEcWrapperPython
EC-Wrapper base class

class CEcMasterPython
EC-Master

class CEcMasterMbxGatewayClientPython
Mailbox Gateway Client for EC-Master
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class CEcMasterMbxGatewayServerPython
Mailbox Gateway Server for EC-Master

class CEcSimulatorPython
EC-Simulator

class CEcSimulatorRasServerPython
RAS Server for EC-Simulator

class CEcRasClientPython
RAS Client for EcMaster / EcSimulator

EcWrapperPythonTypes.py
Python types

EcWrapper.py
CPython interface (internal)

EcWrapperTypes.py
CPython types (internal)

2.3.2 Return code vs. exception handling

The most of all API functions returns a return code for error handling. This behaviour can be changed to throw an
exception in error case by simply setting:

CEcWrapperPython.EnableExceptionHandling = True # default is False

2.3.3 API with “out” or “ref” parameters

The Python Wrapper API is based on C# code. C# supports out and ref keywords for parameters. This is not
supported in Python and is solved by simply submitting CEcWrapperPythonOutParam or CEcWrapper—
PythonRefParam to those functions:

# This function has an "out" parameter "out_oSbStatus"
def GetScanBusStatus(self, out_oSbStatus):
# ...

return

# Create "out" parameter

out_oStatus = CEcWrapperPythonOutParam ()

# Call function
pythonWrapper.GetScanBusStatus (out_oStatus)
# Get the "out" parameter value

oStatus = out_oStatus.value

# Now, the "oStatus'" object can be used
print (oStatus.dwResultCode)

2.4 Supported IDEs

2.4.1 Python Shell IDLE

This is the default IDE.
It can be started from Windows Start Menu or by calling C: /Python/Lib/idlelib/idle.py:
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|.& Python 3.7.8 Shell - ] X
Eile Edit Shell Debug Options Window Help
Python 3.7.8 (tags/v3.7.3:4b47aShéba, Jun 28 2020, 085:53:46) [MSC v.1916 64 bit (AMD&4)] on win3z
Type "help", "copyright"™, "credits"™ or "license ()" for more information.
=3 |

Ln:3 Col: 4
In this shell, the wuser can simply copy&paste the sample code from: Exam-—

ples/EcMasterDemoPython/EcDemoAppInteractive.py

exec ("""

import os

import sys

INSTALLDIR = "C:/Program
Files/acontis_technologies/EC-Master-Windows-x86_64Bit/"
os.environ["PATH"] += os.pathsep + INSTALLDIR + "Bin/Windows/x64"
sys.path.append (INSTALLDIR + "Sources/EcWrapperPython")
sys.path.append (INSTALLDIR + "Examples/EcMasterDemoPython")
from EcDemoApp import \*

demo = EcMasterDemoPython ()

demo.pAppParms.tRunMode = RunMode.Master
demo.pAppParms.dwBusCycleTimeUsec = 4000
demo.pAppParms.szENIFilename = "ENI.xml"
demo.pAppParms.szLinkLayer = "winpcap 127.0.0.0 1"
demo.pAppParms.nVerbose = 3

demo.startDemo ()

print ("EcMasterDemoPython is running.")

print ("Type demo.help () for interactive help.")

wn ")

... and the demo is running.
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| & Python 3.7.2 Shell

File Edit Shell Debug Options Window Help

- O X

> exec ("""
import os
import sys

from EcDemolpp import

demo .. pAppParms . tRunMode

demo . startDemo ()

print ("Type demo.help()

mmmy

Python 3.7.8 (tags/vw3.7.8:4b47aSbéba, Jun 28 2020, 08:53:46) [MSC v.1916 64 bit (AMDE4)] on win32

Type "help"™, "copyright"™, "credits™ or "license()}"™ for more information.

INSTALLDIR = "C:/Temp/EC-Master-Windows-x8 E_EiEit,-""
os.environ["PATH"] += os.pathsep + INSTALLDIR + "Bin/Windows/x&64"
sys.path.append (INSTALLDIE + "Sources/EcWrapperPython™)
sys.path.append (INSTALLDIR + "Examples/EcMasterDemoPython™)

demo = EcMasterDemoPython ()

RunMode .Master
demo . pAppParms . dwBusCycleTimeUsec
demo . phppParms . szENIFilenams
demo . pAppParms . szLinkLayer
demo.pippParms.nVerbose = 1

"d:/project.xml"”
"winpcap 172.20.143.181 1"

print ("EcMasterDemoPython is running.™)
for interactive help."™)

EtherCAT network adapter MAC: 64-T70-02-04-DS-A3
EcMasterDemoPython is running.

Type demo.help() for interactive help.

4000

el
Ln:25 Col: 4
2.4.2 Visual Studio 2019
Create a new project:
- O x
Create a new
. Search for templates (Alt+S) P ora
project e
Python - All platforms - All project types -

Recent project templates

= Pythen

& Application Python
i Dynamic-Link

" Library (DLL)

B Console App C++

™ PY Python Application
A project for creating a command-line application

Fython Windows Linux macOs Console

@ Web Project
A project for creating a generic Python web project

Python Windows Linue macOs Web

@ Django Web Project
A project for creating an application using the Django web framework, It features
sample pages that use the Twitter Bootstrap framewaork for responsive web design.

Python Windows Linux macOs Web

@ Flask Web Project

A project for creating an application using the Flask web framework with the linja
ternplate engine. It features sample pages that use the Twitter Bootstrap framework
for responsive web design.

Pythaon Windows Linue macO5s Web

Back | | MNext
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Configure the project:

¢ Replace the generated file EcMasterDemoPython . py with the existing EcDemoApp . py.

O x

Configure your new project

Python App”ca‘tion Python  Windows Llinux  macOs Console

Project name

EcMasterDemoPython ‘

Location

‘ C:\Temp\EC-Master-Windows-x86_64Bit\Examples)|

Solution name (@

Place solution and project in the same directory

Configure project General settings:

e Startup File: EcDemoApp . py

acontis technologies GmbH Page 10/17



Python Programming Interface

EC «Simulator

DQ file Edit View Gt Project Buld Debug
-0 /@ -2 W
Python 3.7 (64-bit)

Test  Analyze
Any CPU

Tools Extensions Window Help  Search (Ct+Q) »

lE@.

EcMasterDemoPython

| Debug -

- @8-

- b St~

& - o

x

1& LiveShare 7

EcMasterDemoPython & X
General
20 vebug

Publish

Test

[ windows Application

Interpreter. Use global defautt)

Configure project Debug settings:

¢ Search Paths:

P ———

../../Sources/EcWrapperPython;

../EcMasterDemoPython

 Script Arguments:

—-—-mode 1 —-f ENI.xml --link "winpcap 127.0.0.0 1 1"

-b 4000

-t 1000

-V

3

¢ Environment Variables:

PATH=../../Bin/Windows/x64; $PATH%
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& o

1& LiveShare 7

{
£
g
g
H
i
&

0{ Fle Edit View Gt Projct Buld Debug Test Analyze Tools Extensions Window Help h P | EcMasterDemoPython
o - R T ] - & -| Debug - AnyCPU - P Start - @ -
Python 3.7 (64-bit - @@
Solution Explorer R EcMasterDemoPython” = X
Q| o-5 @ Fl= General
E t PN Debug*
3] Solution EcMasterDemoPython (1 of 1 project) Publich
4 Y] EcMasterDemoPython Launch mode: | Standard Python launcher
b [ Python Environments Test
+a References 2o
b v Search Paths
P EcDemoApp.py RS [ A Sourcen Ecwiapperython; Ecsteroemayinon
SciptArguments: [-mode 1 ENLam -ink winpcap 1270001 10 4000 11000 v3
erpreterpatne |
e |
¥ PATH=.A B
Debug
[ Enable native code debugging
Output
Show output from: - fa

EPCREEY Property M... Class View  Team Explo... Test Explorer | Developer Powershell JeEENY Find Symbol Resuits  Error List

 AddtoSource Control « £

FFFFFFFF
FFFFFFFF

sualis

Build: 2

FFFFFFFF
FFFFFFFF

und Pr ng mbH
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2.4.3 Visual Studio Code

Install python extension by open extension tab and enter python:

)Q Eile Edit Selection View Go Run

Y O

Terminal

EXTENSIONS: MARKETPLACE

python

Python 2021.1.502420796 D 305M % 45
Linting, Debugging (multi-threaded, re...
Microsoft

Python for VSCode 023
Python language extension for vscode
Thomas Haakon Townsend

D 24M 25

Python Extension P... 160 @ 15m k45
Popular Visual Studio Code extensions f...
Don Jayamanne

Python Test Explor... 065 <»266K * 45
Run your Python tests in the Sidebar of ...
Little Fox Team

Python Docstring G... 054 <4448 & 5
Automatically generates detailed docstri...
Nils Werner

L EEE

Help Extension: Python - EcMasterDemoPython - Visual Studio Code = O X

Extension: Python x o

PythO N ms-python.python

Microsoft | < 30.574.538 L. 8 8 & Repository | License | v2021.1.502429796

Linting, Debugging {multi-threaded, remote), Intellisense, Jupyter Notebooks, code formatting, ref...

This extension s recommended based on the files you recently opened.

n is enabled globally.

Details Feature Contributions Changelog Dependencies

Python extension for Visual Studio Code

A Visual Studio Code extension with rich support for the Python language (for all actively supported versions of the language:
»=3.6), including features such as IntelliSense, linting, debugging, code navigation, code formatting, Jupyter notebook support
refactoring, variable explorer, test explorer, and more!

Python Indent 1120 <P 425K K 5

Correct python indentation. Quick start

Kevin Rose m

AREPL for python 20.1 225K * 5 s Step 1.Install a supported version of Python on your system (note: that the system install of Python on macOs is not
real-time python scratchpad supported).

Almenon » Step 2. Install the Python extension for Visual Studio Code.

Python Extended 0.0.1 <P431K K 5 * Step 3. Open or create a Python file and start coding!

Python Extended is a vscode snippet tha...
Taiwo Kareem

Python Preview 004
Provide Preview for Python Execution.

Set up your environment

DITK K45
* Select your Python interpreter by clicking on the status bar

2 "

dongli

Pythen Path 0011 @ 190K K 5
a Python imports utils.

Mathias Gesbert m

Qt for Python 053 146K K 5

=

Ot for Python (PyQt5 and PySide2) exte...

Sl * Configure the debugger through the Debug Activity Bar

python snippets 102 135K K 5

Python3.7.864-bit G0 A0 &> Python: Aktuelle Datei (EcMasterDemoPython) A Q

Open folder Examples/EcMasterDemoPython and configure the launch. json:

"version": "0.2.0",
"configurations": [
{
"name": "Python:
"type" : "python" ,
"request": "launch",
"program": "S{file}",
"console": "integratedTerminal",
n cwdll . nmn ,
" args L [
" —mode" ,

Aktuelle Datei",

"1",

"-f", "ENI.xml",
"--1ink", "winpcap 127.0.0.1 1",
"-p", "4000",
"—t", "1000",
"—y", "3",
]I
"env": {"PYTHONPATH": "S${workspaceRoot}"}
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)Q Eile Edit Selection View Go Run Terminal Help  launch.json - EcMasterDemoPython - Visual Studic Code — O X
LI.'\ EXPLORER ® EcDemoApp.py launchjson @ settings.jsan o
1
> OPEN EDITORS |1 UNSAVED .wvscode launch.json > ..
~ ECMASTERDEMOPYTHON E —t
w szEa 2 // Use IntelliSense to learn about possible attributes.
launch.json 3 // Hover to view descriptions of existing attributes.
5 4 // For more information, visit: https://go.microsoft.com/fwlink/?1linkid=83@387
settingsjson " oo, w N
5 version™: "@.2.8",
% EcDemoApp.py 9+ 6 "configurations™: [
® EcDemoAppGui.py 7 {
EcDemoAppGuUi.ui 8 "name": "Python: Aktuelle Datei”,
@ EcDemoAppinteractive.py 9 “type”: “python”,
1@ "request”: "launch”,
11 "program”: "${file}",
12 “consele”: "integratedTerminal”,
13 "owd": "
14 "args" : [
15 "--mode”, "17,
16 "-f", "ENI.xml", T
17 "--link", "winpcap 127.8.8.1 1",
18 "-b", "doee”,
19 "-t", "1eee”,
28 "oy, "3,
21 1s
22 "env": {"PYTHONPATH": "${workspaceRoot}"}
23 1
24 ]

e
w
==

> OUTLINE

Python 3.7.8 64-bit G0 A 53 @47 o> Python: Aktuelle Datei (EcMasterDemoPythan) Ln25,Col2 Spacess4 UTF-8 CRLF JSON with Comments & 0

Configure linter in settings. json:

"git.ignoreLimitWarning": true,
"python.linting.pylintArgs": [
"——init-hook='import sys; sys.path.append(\"C:/Temp/EC-Master—
—Windows—-x86_64Bit/Sources/EcWrapperPython\")'"
]
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)Q Eile Edit Selection View Go Run Terminal Help settings,json - EcMasterDemaPython - Visual Studio Code = O X
LL'\ EXPLORER ® EcDemoApp.py launch.json @ settings.json X o
1
> OPEN EDITORS |1 UNSAVED .wvscode settingsjson > .
~ ECMASTERDEMOPYTHON 1 i b —— I
~ wscode "git.ignoreLimitWarning": true,
launch.json python.linting.pylintArgs™: [

"--init-hook="import sys; sys.path.append(\"C:/Temp/EC-Master-Windows-x86_f

! Ll

settingsjson
% EcDemoApp.py 9+

o on s W

@ EcDemoAppGui.py
EcDemoAppGuUi.ui
% EcDemoAppInteractive.py

> OUTLINE

Python 3.7.8 64-bit @ 0 A 53 ® 47 o> Python: Aktuelle Datei (EcMasterDemoPythan) Ln6, Col2 Spacesi4 UTF-8 CRLF JSONwith Comments & 0

Open EcDemoApp . py and the following lines to set environment:

import os

import sys

INSTALLDIR = "C:/Temp/EC-Master-Windows-x86_64Bit/"
os.environ["PATH"] += os.pathsep + INSTALLDIR + "Bin/Windows/x64"
sys.path.append (INSTALLDIR + "Sources/EcWrapperPython™)
sys.path.append (INSTALLDIR + "Examples/EcMasterDemoPython™)
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)Q Eile Edit Selection View Go Run Terminal Help EcDemoApp.py - EcMasterDemoPython - Visual Studio Code = O X
@ EXPLORER % EcDemoApp.py X > O
> OPEN EDITORS % EcDemoApp.py > 4¢ Eclogging > @ _ini
~ ECMASTERDEMOPYTHON 1 #/%-- -
w szEa 2 # * EcDemoApp.py e
launchjson 3 # * Copyright acontis technologies GmbH, Ravensburg, Germany
o 4  # * Description EC-Master demo application for Python
settingsjson “ “
LT e U /
& EcDemoApp.py 9+ 6 import os
@ EcDemoAppGuipy 7 import sys

EcDemoAppGuiui 8 INSTALLDIR = "C:/Temp/EC-Master-Windows-x856_64Bit/"
% EcDemoApplnteractive.py Q os.environ[ "PATH"] += os.pathsep + INSTALLDIR + "Bin/Windows/x&4"
10 sys.path.append (INSTALLDIR + "Sources/EcWrapperPython")
11 sys.path.append (INSTALLDIR + "Examples/EcMasterDemoPython™)

13 from EckirapperPython import *

14 from EckirapperPythonTypes import *
15 from enum impert Enum

16 import sys, getopt

17 from threading import Thread

18 import threading = -
19 import time E

28

21 EC_DEMOQ_APP_NAME = "EcMasterDemoPython”

22 =
23 class EcError{Exception):

24 pass !
25

26 class RunMode(Enum):

27 Unknown = @

28 Master = 1

29 RasClient = 2

30 MbxGateway = 2

31 Simulator = 4 -
32 vﬁﬁ :
33 def str_to_ip address(string):

34 return [int(octet) for octet in string.split(".")[@:4]]

35

36 class EclLogging: =
37 def __init_ (self): =

38 self.severity = DN_EC_LOG_LEVEL.INFO
> OUTLINE e e

Python3.7.864-bit (0 A 53 (D47 &> Python: Aktuelle Datei (EcMasterDemoPython)

Ln37,Col 24 Spaces4 UTF-8 CRLF Python & 0

Start debugging and the demo output will be written into the terminal:

’d File Edit Selection View Go Run Terminal Help EcDemoApp.py - EcMasterDemoPythen - Visual Studio Code - O X

FI\ B> Python: Aktuelle Date ~ IE} oo % EcDemoApp.py X > M

~ VARIABLES % EcDem

# * EcDemoApp.py
# * Copyright acontis technologies GmbH, Ravensburg, Germany
# * Description EC-Master demo application for Python

import os

import sys

8 INSTALLDIR = "C:/Temp/EC-Master-Windows-x86_64Bit/"

9 os.environ[ "PATH"] += os.pathsep + INSTALLDIR + "Bin/Windows/x64"
10 sys.path. append (INSTALLDIR + "Sources/EcWrapperPython”)

11 sys.path.append(INSTALLDIR + "Examples/EcMasterDemoPython™)

o n e W N R

13 from EckirapperPython import *
14 from EckrapperPythonTypes import *
15 from enum import Enum
~ CALL STACK 16 import sys, getopt
17 from threading import Thread
18 import threading
19 import time

20

21 EC_DEMO_APP_NAME = "EcMasterDemoPython”

22

23 class EcError(Exception):

24 pass

2K

ProplEms (@00) OUTPUT  DEBUG COMSOLE  TERMINAL 2: Python Debug Consc
~ WATCH Lernen Sie das neue plattformibergreifende PowerShell kennen - https://aka.ms/pscores

PS C:\Temp\EC-Master-Windows-x86_64Bit\Examples\EcMasterDemoPython> & °

Program Files
‘1 \Temp\EC-Master-Ui

nk* ‘winpcap 172.26.143.181 1" '-b" '4eee’ -t '16e8"
EtherCAT network adapter MAC: 64-70-82-84-D9-A3

Slave ID... : BxBE0BEDES
Bus Index.. -65526
~ BREAK.POINTS . Bus AutoInc Address.: 6x88e8 (8)
[ Raised Exceptions Bus Station Address.: BxB3E9 (1881)
M Uncaught Exceptions Bus Alias Address...: @x@3ES (1861)

Python3.7.864-bit @ 0 A 53(D 47 &> Python: Aktuelle Datei (EcMasterDemoPython) Ln37 Col 24 Spaces4 UTF-8 CRLF
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3 FAQ

PyQt5 cannot be installed on Ubuntu 14.04 x64, because it requires Python 3.5. How can I install it?
It can be installed by calling
$ sudo apt-get install python3-pyqgt5h

I installed Python and the demo crashes with strange errors. What can I do?

This might be a problem of mixing x86 with x64 binaries. Verify that if you have installed the Python
runtime for x64 bit, please install also EC-Master for x64 bit.
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